Introduction.
Introduction.
Since the many investigations of peripheral nerve regeneration, muscle changes during reinnervation and the properties of reinnervation itself, relatively few studies have been devoted to regeneration and reinnervation after repeated nerve lesions Mira and Fardeau, 1978 b) . In addition, no attempts have been made to collect and correlate these observations.
In this report, we have therefore tried to correlate the changes in the muscle fibre histochemical properties with the electrophysiological events occurring at the motor endplate during reinnervation.
In collaboration with Michel Fardeau, we applied cytochemical techniques to study the time-course of the changes in muscle fibre type-grouping.
Concomitantly, in collaboration with Monique Pécot-Dechavassine, we used electrophysiological techniques to examine the properties of the reinnervated motor endplates.
Material and methods.
We carried out repeated localized freezings in situ of the left sciatic nerve of adult rats. Freezings were done every 3 weeks to ensure that muscle reinnervation had begun before the nerve was injured again Pécot-Dechavassine, 1978, 1979 fig. 1 c) ; the situation was the same 3, 6, 12 and 18 months later.
2. Electrophysio%gical changes at motor endplates.
In normal gastrocnemius muscles, all the epp's recorded were simple and the muscle fibres exhibited superimposed and similarly delayed epp's, whatever the intensity of stimulation ( fig. 3 a) .
In experimental muscles, our investigations were confined to rats which had undergone three localized freezings because nerve and muscle changes had been observed earlier to increase gradually in amplitude between the first and third freezing and to remain stable after further nerve injuries Mira and Fardeau, 1978 a, b fig. 3 b, c, d ) and, in rare cases, three or even four components ( fig. 3 e) (Brooke et al., 1971 ; Burke et al., 1971 ; Edstr6m and Kugelberg, 1968) and to retain their native myosin-ATPase activity during denervation atrophy, any change in their innervation alters their enzymological characteristics. In addition, a new topographical distribution of the diffrerent muscle fibre types, and even the appearance of new types, have been observed in certain adult muscles after reinnervation. These changes have been interpreted as resulting from the reinnervation of vacant endplates by collateral sprouting of the first regenerated axons (Brooke et al., 1971 ; Karpati and Engel, 1968 Our results on multiple innervation agree with the electrophysiological data obtained by others after partial (Brown and Ironton, 1978 ; Thompson, 1978) or total (Benoit and Changeux, 1978 ; Gorio et al., 1980 ; Jansen and 
